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AUSTRIA == LANDSCAPE, RCONOMY, AND POPULATION

LOCATION, BOUNDARIES, SIZE

Austria is located in Central Europe between 46°22' N latitude

and 49°%1° N latitude and between 9°32' E longitude and 17°10' E longitude.

-

The southernn_;éstvsettlement is Bad [Spa] vellach (south of
.’zji,senkappel,» carinthia); the northernmost settlement is Rottal (north ’
of Litschau, lower Austria); the westernmest is Bangs (west of F‘éldkirch,-
i'o;ariberg); the eastermmost is peutsch _Jah;ndorf, northern Burgenhnd..
Austria's greatest width (2.70 km) runs along 15° E longitude, its snallest

'(ao km) along 12° E longitude; its greatest length (580 km) runs along

47° N 1atitude, its shortest (230 xm) eiong 48°30' N latitude; along 4g°
N latitude it amounts to about 300 km. Because of 1ts location Austria

is on Central European Time.

Austria is Europe's third-largest inland country (Czechoslovak
Republic, Hungary, Austria, Switzerland) and borders on two major countries
(German Federal Républic, Italy), four mediun;-aized countries (Czechoslovak
Republic, Hungary, Yugoslavia, Switzerland), and one small country (Liech-

tgnstein). 1ts borders are 2,837 km long.

_ Of this figure Austria‘'s common border with the German. Féderal

.Republic amounts to 784 km, with the ceechoslovak Republic to 548 km,

with Hux;gary to 366 km, with ?ugosinvia to 311 km, with Italy to 430 ka,

with Switzerlend to 162 km, and with Liechtenstein to 36 ¥km. Of the.

state capitals only Vienna énd Graz are more than 40 km from the nearest

“ ynternational boundary.
Austria's area amounts to approximately 84,000 sq km (83,850).

Austria is closest in size to Hungary; switzerland is not even half

—~4 o
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- as large as Austria, while the German Federal Republic is not quite
three times, the czechoslovak Republic ‘one and & half tiwmes, Yugoslaviii,

three times, and Italy three and @ half times as large as Austria.

SECTION I, THE LANDSCAPE
The Major Landscapes

Wo f£ind the following major lan&scapes represented in Austria:
the mountains of the East Alps; thu flatlan;is and hill country o'g the
} foreland along the eastern fx‘i‘éges of the Alps, the Alpine Foreland and the
_Carpathinn Foreland, as well as gserrated residual plateaus of the nﬁiehl—
viertel and waldviertel areas belonging to the Béhemian Massif and

consequently to the German Uplands.
A. The East Alps

1. Structure, Origin, variety of Types

Roughly two~-thirds of Austria's area is covered by the East Alps.

The series of valleys which runs from W to B divides the mountains into

three long zones: the North Alps, the Central Alps, and the South Alps.

Let us assume the line Klostertal ~-~ Arlberg Pass -- inn River
Vé;lley -~ lLake Zell -- wagreinexr Heights. -~ Enns River Valley - Schober

pass -- Mur valley and Muerz valley -- Mt. Semmering == vienna Bay to ke '

the dividing line between the North and Central Alps, though there may
be variations in rock for’zﬁ@tions here and there. Austria's South Alps
are sharply divided from the Central Alps by the broad trough of the

puster Valley and the Drau-River valley.

The manifold landscapes are brought about by the variations
* in the rock formations of these zones. Each zone gets its namne from
the type of rock which constitutes 1ts main part, though it may not

necessarily be the exclusively predominent type. We therefore speak of a

ST - e S .
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3rysta111ne zone, of graywacke zones, of limestoné zoneé, and of a sand-

stone zone (see pertinent map in atlas).
<

. In the crystadlline zone the granite types (granite, tonalite,
diorite)cover the smallest part; gneiss types are more frequent, as are

£he erystalline slate types {granite gneiss, sigte gneiss, mica schist,
tonalite, or phyllite). They originated mainly in the Paleozoic. Crystal-
1ine ro;k and slate often form knolls and broad ridges; cliffs and aretes
are found bniy above the snow line and in the cirques; the weathering soil
isjparticularly strongly represented in the slate area (wood and pasture

soil, rock stream formation); these are also ore-rich.

The limestone types of the Alps partly originated in the Paleozoic
(Silurian and Devonian); most of them however date back to the Mesozoic --
the Triassic, to be specific; some can be traced back to the Jurassic;

the most recent types date back to the Cretaceous and the Tertiary which

belongs to the Cainozolc (Table 12).

Below the Triassic limestones wa find mostiy slate rocks which
originated in the deposits located far from the coasts of the Téiassic sen .
fhey are called Werfen slate for the village of Werfen in the Salzach River
Valley. Due to their impermeability they are a valuable spriqg.horizon

_"(s;urces of the v1ennn'Bigb Mountain Spring Water System); they aré of

economic significance due to their salt and gypsum deposits and their soil

which is good for farming. Of the limestones of the Triassic, the

Gitenstein limestone (Gutenstein, Lower Austria), the Wetterstein limestone -

in North Tirol, and the Hallstatt limestone are the most frequent. The
most massive bodies and the highest ranges of the Limestone Alps consist
mostly of the light Dachstein limestone (reef limestones of tho sea) and

épe uain Doicmite, a transformation product of limestone.

. o . : T .
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The limestone of the Jurassic is less frequent and appenrs mostly

. . LR
in the form of 1slani}s in Triassic rock. Adnet limsstone (Adnet, E of

. Hellein) is an important building stone.

The Triassic limestones form walls and sharp, heavily serrated

" aretes.

'rhé sandstones originated during all geologic sges either as
sedimentary rocks or és continental deposits. Sandstones appear in
conjunction with bther. often foliated rocks from the Paleozoic in a special
form along tle horthern and southern edges of the crystalline area. The
two rock zomes along the interior sides of the Limestonme Alps received their
name when thesé old éi{gggtones were called graywacke, a mining term.

The counterpart of the northern graywacke zone is formed mainly l‘y the

range of the Carnic Alps.

The alps also contain sandstones and marl which here and there appear
embedded in Triassic limestone. Since they are found near Goaau on the
N side of Mt. Dachstoin, they are called Gosau layers and they are therefore
considered to be neritic deposits; they originated in the Cretaceous

period.

The sandstones of the sandstone zone proper, which in Austria lies

in front of the limestone zons, partly originated in.the Cretaceous pericd,
i:artly in the oldest Tertiary (Eocene). These sandstones and marls are

. commonly celled flysch; this name comes from Switzerland snd is related

" to the word "to flow"; it 1ﬁdicates that slippages are easily possible

.in the flysch zone.

- Sandstones. are very suscebtible to erosiom, In combination with
other rocks they often form depth lines. Where they form mountains by

themselves, they reveal knolls and rounded ridges with slopes,




The development of the Alps can be traced back not only to the
folding of the aediusnt;ary layers but also to major overfaults of entire
la§er accumulations, so-called "overfault covers,' which are mostly
goparated from their area of origim, the "roots" of the covers (Figure 1).
At-times we can f£ind layers next tc and on top of each other though they

may come from different areas of origin.

puring these movements there often took place a certain trans-
fzrmation (metamorphosis) of the rocks. The resistance against tixe
effect of the air cover (veather, water, ice) depended mostly on the

degree of hardness of the rock. The actual development of the mountain

forms took place under the constant influence of the air cover. The sur-
face created in this manner during & certain periocd of time was again
broken up, folded, and moved in another "mountain formation phasle" as a reo-
slxlt of the earth crust movements, upthrusts, and downthrusts. ‘Now the
remnants of the old surface ‘can be found only in the gép? of the overfault
}ayers in the form of "windows" or they ended up in a higher or lower
position as a result of upthrusts or downthrusts of the blocks. Small

leftovers of an other wise eroded cover may remain standing in the form

of cli'jlfmneys .

It is difficult to reconstruct uniform covers. Neverthelgs’s

certain parts of the Austrial Alps; such as the main body of the central

z;ne, the slate zone, the limestone zone, etc were considered to be such
co;ers and were called "East Alpine covers,” They are overfaulted from
. the S on the West Alps which are considered to be.parts of a so-called
"Helvetinn cover" and a "Pennine cover.” This "thrust cover theory"

has so far not been replaced by a generally satisfactory explanation.

The major leongitudinal valleys of the Alps seem to have develioped

from original depth lines, synclimes of folding or downthrusts, fault lines,

;—-*“(
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and troughs. They can thus be said to have & tectonic origin. Many i

valleys follow the cover edges, ©. B., the Rhine valley, the wipp velley,

t?xe 1ine Katschberg -~ Lieser valley, etc.

It must be_ remembered that the current picture of the mountains

did ’not develop all at once but in several orogenic phnsés and in slow,

vements which still have not come to a stop.

SucCQSSiW no

1t is assued that the shape of tixe current forms of the Alps ' |

can be traced back partly to a major crust movement (upthrusts and down-

thrusts) during the Tertiary and partly to the effect of the ice age.

At the end of the Old Tertiary the Central Alps- and thé graywacke l

zone were an uplands landscape with flat koolls and wide valleys and sub~

tropical vegetation. The rivers carried huge masses of gravel northward

'! and thus covered & large part of the North Alps during the lLower Miocene.

iIn combination with a backward downthrust, the North Alps had been degraded

to hill country at the time of the transition from the yiocene to the

pliocene. The major longitudinal valleys, such as that of the Enus River, |

were at that time not to be found in this hill country. The once continuous

-Young Tertiary hill landscape is best preserved in the platesu mountains '

of th¢ éastern Limestone Alps and especially on Mt. Rax. For this reasdm

1ed "max landscape.” Reassorted remnants

.of the old gravel cover are todliy found in the form of small quartz pebbles

"zax landscape"; they ave however also

a :
‘ tnis hiil landscape is also cal
1 {chalcedony) on the surfaces ‘of the
’ .

"found on lover situated and thersicre younger surfaces, as well as in

crevices, chasms, and dolinas.

surfaces in the Central Alps.

|
i
\ . The main phase of the coliapse of the 1ink between the Alps and

|
1
Attempts were also made to find old land 1\
|
red at the begloning of the Middle Miocene at which time \

carpathians occur

o ot

S ' S - '
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an uplift and breakup of the eastern fringe took place. the body of
the Rast Alps and parts in the interior were at times washed by tho sea.
The ensuing young uplifts and doming of tho Bast Alps and their breakup

into heaved and downthrown blocks resulting from uneven vortical crust

movements (breaks) are most probably connected with the development of

peripheral depressions along the northern and especially the eastern and
southern fringes of the Alps. As & rosult of this we £ind the general
p‘resent'-day arrangement of the mountains and downtbrust areas which
developed during the topmost Miocene and the Pliocene. The movements
however lasted well into the Quaternary. rrosion has been cutting away
“at this landscape for the past 12 to 13 million years §o that the present
relief must have been considerably higher at one time. Earthquake areas
and lines represent the las* reminders of the great earth crust movements
whose continuation could be established in various places in the Alps

(cf. E. Spengler and A. Winkler-Hermaden).

The wide variety of ice age forms includes roundishly knoblike

heights, cirques, trough valleys with valley steps, waterfalls, and gorges,

~as well as lakes and moraine landscapes.

The manner and frequency of the eff.eqts of the ice age are to be -
based on the fa;:t that the ice age was not a climtically uniform and
even period but that it was interrupted by warmer interinm ice periods, the
interglacial periods. For this reason we distinguish geveral ice age

and the length of

glaciers varied.

Glaciel research, the study of the ice Bge and its effects, has

led to the assumption of four or three ice ages im the AlPs. The duration

of the ice age has been estimated at 600,000 years and more.

Declassified in Part - Sanitized Copy pprove for Release 2012/12/12
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At the time of maximum glaciation the snow line was sitﬁ&;qd

at an elevation of between 1,100 and 1,800 n,

certain definite phases were also established in the recession
of the glaciers during the postglacial period, i.e., the peried which
followed the ice age. These phases constitute the transition of the

present state of ‘glaciation.

After the recession of ‘glaciation cortain results of the Work of- the

gisciers remained behind; the:;sLe are very decisive to the landscape

~pletame. of the Alps.

The cirques, the source areas of glaciers, are niches in the slopes;

. they have a relatively level floor and are enclosed by steep back and

side walls. The forms of the cirques, which are almost omnipresent in
the high mountains, are oxtremely varied. The position of the cirques
along the slopes of a mountain range very often affects the shape of
the peaks. As a result of the eirques which push in frea several sides,
.the peaks offeh assume knife-cdge oY pyranidal shapes. For this reason
the peaks of high mountains are subdivided into matterhorns and rounded
- .gés'ses. The iloors of the cirques vere écoopec} out by the glaciers and

R

_ the rubble falling from tho side walls was cerricd eway. Im this maoner
huae !

more or less deep basins were formed between the polished knobs { in these
basins wo often find high mountain lélﬁea, the so-called cirque lakes.

_ -They are blocked by rock barriers and moraines. In the iimestons ares

_the cirgue basins were often ¢ransformed into doliﬁas.

Fhe traces of lce age glaciers are aiso rovealed in the forms of

the valleys. However these foyms even in the high mountains wWere not
uniformly created by ice age glaciers. They were frequently transformed

into trough vallsys. A trongh valley usually has convexly domed upper edges,

-8~
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"" the so-called trough shoulders; it has a cirquelike valley end, the
-trough cirque, as well as valley steps with rock barriers which close
off the higher situated valley £loor against the down~-valley sections; not

infrequently it has waterfalls or gorges.

The might of the ice age glaciers ~- the ice stream of the Imnn
. Valley glacier for instance was 1,700 m high =~ qaused the i1ce masses

to spill outward over lower situated saddles of the fringe zZone which

Athey scooped out further. In this manner many an Alpine pass was formed.

The moraine rubble of the ice age glaecier remained as fringe

‘_step of the valleys in which role it often literally formed an uplands
area. The moraines form hill landscapes also in the former tongue area
of the glacier which after all was located at different elevations

during the various ice age phases. The tongue of the Drau glacier was

36 km wide near Klagenfurt; the Salzach glacier, which originally extended
into the Alpine foothills, later terminated near Bischofshofen. Many of
today's Alpine lakes (demmed-up lakes) were formed in the area of scooping

and moraine deposit,

The vaz:iohs recession phases of the gléciers can still be recognized

'py the location of the moraines (recessional moraines). In the inter-
glacial periods the partial melting of the glaciers caused strong erosion
of the valleys and a £illing of the Alpine foothills with the mud and gr'_E‘vel

of the glacier streams.

In the succession of £illing and erosion stages the Alpine rivers

- left their former valley floors behind in the form of terraces of varying

\

age. In many places -in the velleys of the mountains and particularly in

the Alpine Foreland these terraces give the landscape its characteristic

lcok,

N

\
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Pollen analysis indicated a8 postglacial warm period during '

wl'{ich the snow line was about 300 to 400 m higher than today. For

this reason the fow glaciors of the northern 1imestone Alps, in contrast

to several glaciers of ‘the Central Alps,-do not represent remnants of o

the ice age; they were newly formed after the postglacisl warm period.

Several glacier high marks can be traced back to historic times; the last

d;ites back to 1850, Since that time the glaciers, with a few interrup-

tions, have been nmelting rather strongly. The Alpine glaciers have been

studied scientifically for several decades.

Today the snow line lies generally at 2,500 to 2,900 m.

2, The North Alps
ps in general include the flysch zone and the Limestone Alps.

- The North Al
a. The Flysch Zone constitutes & comparatively narrow oxterior

fringe of the Alps; 1t extends from Viemns to the salzach River cross valley §

and gets somcwhat wider in vorarlberg. In general tha zones consists of

400 to 900 m high ridges and knolls which, with the exception of the Vienna

Woods in the E and the Bregenz Forest in the W, do not form connected

groups and therefore do not have any special names. The heights which

" consist of quartz and limestone, marl and conglomerates are covered chiefly

In the central section the fields and meadows,

with beech forests in the E,

bordered by scrubs (“Hag"), extend far up the slopes. The flysch I

mountains in Vorarlberg, between which we f£ind a chain of Jurassic lime-

stone mountains, in places rise to an elevation of 2,000'€m§apd therefore

veveal entirely different forms such as razorbacks and even low aretes

between which cirques axe jocated. The Bregenz Forest no longer ‘deserves

};l'mt name since pastures and meadows predominate there today.

5. The Limestone Alps., Here we distinguish the Low Limestone

- Alps and the High Limestone Alps. The difference lies in the varying

TSk
. £
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elevations and rock structure.

‘(1) The lLow Limestone Alps Zone 1s wider than the. flysch zone

_wi:th which it merges without & definite preak. In the E it forms knolls

and razor’baéks ‘W of the Enns which consist mostly of dolonite. In-the
) Low Limestone Alps of lower Austria, which are 800 to ;.I.,EOO m high, rock
pinnacles and rock walls roach skyward above the slope
.covered with conifers. \ide and narrow sections tono{wi_tm rapid succession
i_'n the heavily broken up netwozjk of valleys; the wider sections were

4mportant in the rise of settlements.

W of the Enns River and up to the Sslzach River the Low Limestone

Alps are interfingered with the High Limestone Alps 80O that they cannot
- be grouped into separate units. Rocks of varying hardness and their
location influence the peculiar forms of the mountains of the salzgkammergut

ares, ©.g., Mt. Schafberg.

w of the galzach the major part of the Low Limestone Alps lies on

German texritory.

(2) The High I,iinestone Alps in their ecastern part form bosses the
. fmost important of which are Mt. Schneeberg (2,075 m) (elevation figures
taken from the 1:500,0600 Hap cf ‘the Repu'hlié Austria, published by the
pederal Burcau of Stam'iaréand Surveying (land survey)s vienna last revised
" in October 1952), Mt. Ra= (2,007 m), Mt. Schnecalpe ,904 m), HE. Hohe
“yeitsch (1,982 m), and Mt. Hochschwab. (2,277 m).. They bear extensive
* plateaus with flat knolls while a&il around .i-n,ck walls, dented by girques
higher up, drop down into narrov and degp canyons. "l‘h.e fln;i: areas hovwever
ars not always situateq at the same elevation; tt}e higher situated ones,
' petween 1,800 and 2,260 m, bear alpine pastures; the lowest ones ez;tend
down into the forest zone. K.rét deadened ’valléys with many steps and

plunt ends often penetrate deep into the bosses.
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The northeastern spurs of Mt. Hochschwab belong to the mountein
i groups which surround the Mariazell Basin an¢ form the source areoa of -the
";adially draining rivers; their deep, often troughlike valleys separate
the several mountain groups.(Mt. quller, 1,766 m; Mt, xrpeuterin,
1,919 m; Mt. Zellerhut, 1,639 m; Mt. Duerremnstein, 1,§78 m, Mt. Oetscher,
i}894 m). The western part of these groups is also called the Lassing
'Alps;

The Gesaeuse mountains (Enns Valley Alps) were ccut up into
;éverul hosses as & result of strong valley formation {(Gesaeuse Gorge,
Pyhrn Pass, Buchau Saddle); only here and there do we find small residual
surfaces above high walls which drop down to the Enns River vValley;

Mt. Hochtor and Mt. Planspitze point S with their diagonally inclined
layers, while Mt. Buchstein and Mt. Tamischbachturm point N. There are

also many small aretes (Mt. Hochtor, Mt. Planspitze).

The Totes Gebirge Mountains, the Tenmen Mpuntnins, the Hagen
Mountains, Mt, Untersberg, Mt. Hoher Goell, and the Steinernes Meer
Mountains offer a similar picture: karst surfaces above high walls,
diagopally inclined layers. The Tennen Mountains a?e known for their
many lce caves. The plateau of Mt. Hochkoenig (2,938 m) holds the only

(platéau glacier in the East Alps‘("vebergolgene Alm"),

The plateau of Mt. Dachstein (2,996 m) is 87° sq km large; only

the trough of the Gosau Valley with its isdder of lakes eats into the
mass of this plhteau.

.

This huge boss has six glaciers which drain underground; five of
these glaciers, among them the Hallstatt Glacier, lie on the northside;
‘since the cifques are separated from each other by steep aretes, the

several peaks jut out.noticeably; they are located around plateaus revealing

karst formaticns; in the northeastern part of the huge Dachstein caves, .

/ (- . -
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In the Lofer and leogang Rock Mountains (2,511 to 2,634 n), west
of the Salzach, glacial erosion transformed the plateau noticeably; the
mountains are characterized by cirgques lying between 300 to 500 m high.

_aretes.

P

out of the surrounding valleys the mass of the EKaiser Mountains -

_ (2,344 m) rises abruptly; the northern, jower chain of these mountains..

has a small plateau which descends toward N, while the southern chain has

) -an indented larete. In general one can S8y that the ;{éi‘ley furrow of the

- Grosse Ache [river] separates the plateau ‘mountainé in the E from.the -
mountain chains in the W. On the left baok of the I-m ‘Rover, toward -

~ Lake Achen, we again find small plateaus, partly destroyed by cirques,
in the Sonnwend Mountains; the Karwendel Mountains however consist of

_ narrov, 2,300 to 2,700 m high chains arranged in the form of & grill;

the Wetterstein Mountains (Ht. Zugspitze, 2,968 m), the Mieminger

I
Mountains (2,759 m), and Mt. rechirgant (2,372 m) present the same

picture. The deeply cut passes (Seefeld Saddle, 1,185 m; Scharnitzer
- iKiause, 957 m; ghrwald Saddle, 910 m; Fern Pass, 1,209 m; Nassereith
Saddle, 1,126 m) and’the comparatively wide hollows of the Isar River

’tributaries clearly separate the various groups.

Almost all major rivers of the North Tizol iimestone Alpe drain

" northward; the source area of the loisach River was lost as far as the

- Inn River is concerned duec to a rock slide on Fern Pass and the Achen

.” valley was similarly lost due to glécial blocking.

- The Lechtal Alps, the Allgaeu Alps, and Mt. Raetikon are about

_~ equally high; their peak formations ‘are rather varied due to the‘ heavig

e e Ry P e P RS

representation of warl rocks and the frequex;}gl,_y steep inclination of ‘the’

- layers; deep cuts in aretes separate the peaks. Along the rock boundary

—-‘.I_gp;, -
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(limestone in the N, crystalline in the §) lies Arlberg Pass, 1,800 m,
which is very important to transportation routes. In the Lechtal Alps,
at whose westorn end the Flexen Pass (1,784 m) makes possible the road
coﬂnection between the Kloster Valley and the lLech valley, lies the
highest elevx;tion of the northern Limestone Alps, Mt. Parseier Spitze
€3,083 @). The limestone mass of Mt. Raetikon lies S of ,the I1l River
Valley and bears Lake Lugmer, the largest cirque lake of the Rast Alp.-;.
The. pasture zone is larger there.and the forests are not as big as in the

E.

All groups of the limestone Alps have many caves. We have already
mentioned a few of them, Let us justgive the number of caves in several
limestone bosses: Mt. Rax, 22; Mt. Schneeberg, 9; Mt. Hochschwab, 30;
the Totes Gebirge Mountains, 38 (the Salzofen Cave near Bad Aussee with
ite prehistoric finds is well known); Mt. Untersbarg, 75; Tennen Mountains,
117; Hagen Mountains, 32; Steinernes Meer Mountains, 22. The presently
known third-deepest natural shaft of the world, 527 m deep, is located in

the Tonion section near Mariazell (according to doctor Franz Waldner).

3. The Central Alps

From the sastern end of Mt. Ractikon we can trace the dividing line

between the Limestone Alps in the N and the predominantly crystalline

Central Alps in the § near Tschagguns straight across the Montafbx; valley
section; near Dalaas it reaches the valley line Kloste'r Valley -- Ariberg

Pass -- Stanzer Valley -- Sanna Valley -- InnAVBlley. The Central Alpg,

begin in the W with the Silvretta Group, a border range whose highest parts

(Piz Buin, 3,312; Mt. Fluchthorn, 3,403 m) are covered with glaciers,
he' Forwall Group rises N of this area in- the corner between - the Montafen
valley section and the Paznaun Valley; only a few of its peaks are barely

higher than 3,000 m.
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The mixture of gneiss and red slate produces peculiar formations;
aretes, sharp obelisks, and matterhorns dominate the scene. Here we
already find a stur—shaped radiation of secondary ridges from & common

céntral point.

The Oetz Valley Alps are a classic example of boss—-shaped or star—
ahaped structures with radial drainage; they are the most massive
- ' mounteins of the Central Alps in Austria.
N
N The nucleus of the mountains is subdivided by mighty collecting
" basins beca;xae seven elevations ove'r 3,500 m rise in this area. _The Oetz
valley Alps have the most glaciers of the East Alps (approzi;;:mately 350 sq km).
The Gepatschenfern Glacier, as the rasterze Glacier of the Mt. Grossglockner
Group, is one of the longest glaciers of the East Alps (approximately 10 km)

(a1l length and surface data on glaciers were established around the turn

of the century).

The longest secondary ridges of the mountains run northward between
the Eauner Vailey, the pitz valley, and the Qatz Valley; from the glacier
fields rise the peaks that are shaped like pyramids (Mt. Similaun, 3,602 m)
‘or take the form of snow-covered knolls (Mt. Wild spitze, 3,774 m; Mt.

Weisskugel, 3, 736 m).

.8imilarly shaped, fhough less massive are the Stnbai Alps (Figure 2);
the main ridge describes a wide arc around the
Stubai Valley. Seven peaks over.3,400 m ‘nigh (ut. Zuckerhuetl, 3 507 m)
’ towar abov'e the hegy:j:.ly glaciated central portion. The very impgﬂr‘tant )
Brenner furro_w {Wipp vailey, Brenner Pass, Eiséck 'valley) f&rm the

-eastern boundary.

In the eastern part of the otherwise granite-gneiss containing

mountains consists mosily of Triassic limesiome £rom which rise among others
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Mt, Tribulaun (3,096 m) and, 8 of Innsbruck, the Kalkkoegel Mountains,
Mt. Saile (2,406 m), and Mt. Waldrastspitze (Mt. Sorles, 2,718 m),
called the "most beautiful mountain of the Alps“ by the geographer

Alexander von Humboldt (died 1859).

The southside of the Oetz Valley Alps and of the Stubai Alps
is in Italy. The Jaufen Pass seﬁarateé the Stubai Alps from the Sarny,

valley Alps which surround the Sarn Vvalley.

There the peaks are as high as 2,700 m, though there are no
glaciers and though they comsist of slate and of quartz porphyry in the
S. There are pastures on their mostly round formations up to the very

top.

The counterpart of the Oetz Valley Alps is the Ortler Group,

located S of the Vintschgau area, which also has a star-shaped structure
and whose central portion is enveloped by huge ice fields; 98 gl&é{ers
cover an area of 180 sq km here. Mt, ®©Ortler (3,899 m) consisis of a
limestone block. The height of tpg Ortlier Group looks &1l the more
impressive when viewed against the deep troughs of the Vintschgau area in
the N and the trough line formed by the Noge Valley (val di, Sole, Sulzberg

valley) -- Tonale Pass (1,883 m) -- Oligo Valley line in the S. The

Adamello~Presanella éropp, located S8 of the Tonale Pass, is very im-
pressibe by virtue of its massiveness; height,‘structure,Aand heavy gla-

ciation; it consists of tonalite, a type of gramite.

The Inn Valley -- Nauders Valley -- Reschenscheideck Pass -~ Trafol

‘vglley -~ Stilfser Saddle -- Adda Valley trough line separates tggﬂdrtler

Group from the Raetische Alps. L,

PON S
3

Reschenscheideck Pass (1,508 m) (the local name is "Resche

"passo Resia” being the Italiap&érsronOwiswa:ﬁi@erwéileymwatershednyhich was
. - A
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scooped out by a branch of the ice age Inn Glacier; the lakes of the

Ets"il;_h source area wers blocked by a rubble cone, From 1920 to 1024 & road

was built over the Stilfser saddle (3,757 m) which was's greatly admired

achicverent of the Austrian government at the time.

East of the Bremnmer trough rise the Zillertal Alps which are
divided into the tiorthern Tuxer Ridge and the southern zZiller Ridge by the
—_zillei' velley -~ Pfitscher Saddle (2,251 m) trough; both consist of granite
gneiss and mica schist and have a promounced feather-shaped, though uneven

‘structure; both are heavily glaciated.

pue to its great length -~ 20 km for the Tuxer Ridge and 28 xm for
the Ziller Ridge -- the total glaciated area is largerthan that in the
Stubai Alps; from the grey and brown rubble hollows rige high peaks which
in the Tuxer Ridge (Mt. Olperer) reach 3,480 m and in the Ziller Ridge

Qat. Hochfeiler) 3,510 m.

The Gerlos Valley —-—- Gerlos Pass {1,507 m) =— Salzach Valley

trough clearly separates the Zillertal Alps from the gitzbuehler Alps

toward N. The Krimml Valley, the Krimml Tauern Moumtains (2,633 m), or
Mt. Birnluecke (2.667 m; "G'biriluka” meaning mountain gap), and the

Ahrn valley form the boundary between the znlartal Alps and the Hohe

Tauexn mo\mtainé. The latter were named for the local term for saddles

wh@ch lead the tra‘}eller across the mountains at 2,400 to 2,700 m elevation
and which divide the mountains .into heaﬁly glaciated groups. The heaviest
glaciation is found in the Mt. Venediger Group {more than 150 sq km);

the Mt. Granatspitz Group and the ¥Mt. Glockmer Group have glacler areas

of 120 sq km each. In the Mt, Glockner (roup we find the largest glacier
(the Pasterze Glacier, 3

3,797 m) end the highest situated road (Mt. ziechtor. 2,505 m) of the

'”Ai'_xgtrian Alps. (Mt. Grossglockner was first climbed on 29 July 1800 by a

A}
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five-man group from a 62-man expedition.) In the Mt. Sonnblick Group
The Mt. Ankogel-Hochalmspitz Group (4,253 m) surrounds the source area of
the Malta River. Mt. Hatnex-{(3.076 5), the eastern pillar bears the last
glacier of tize Centyral Alps. ‘The Hohe Tauern Mountains split in the

‘source area of the Mur River and end on Mt. Murtoerl (2,263 m) in the

NE and Mt. Katschterg (1,641 m) in the SE.

The Hohe '.l‘auei‘n Mountains consist of the same rock types as
1::)19 Zillertal Alps, although slate predominates so that we can speak of
-a "slate envelope" of the Hohe Tausra Mountains ; this envelope caused
great difficuliies in the construction of the Mt. Grossglockner High
Alpine Road. The tunnel of the Tauern railroad leads through granite
gneiss which is very noticeable in the eastern part of the mot‘mtains.
The Bohe Tauern Mountains also have the same sort of feather-shaped stracture
as the Zillertal Alps. The parallelism of the ridges and valleys is
especially noticeable on the northside; the valleys reveal regular steps,
smooth trough walls, and waterfalls; quite often they end in big gorges
'Such as those of Gastein, the Raurische Ache [river], and the Grésse Arl

(L}echtenstein Gorge) which were partly brought about by a limestone strip

which runs along the northern foot of 'the mountains.,

The secondary ridges and valleys on the southside have a different
shape. The Isel, Moell, and Lieser valleys and their tributaries cut off .

mountain groups which are separated from the main ridge of the Hohe Tauern

Mountaine only by high saddles and which 1ig in the 8, in front of this

main ridge. The dary branches of the Mt. Grossvenediger Group extend

fai'thest of all; they run parallel to the main ridge and form high~mountain-
type groups situated in front of the ridge. The Mt, Riéserferner or,

Mt. Hochgall Group (3,435 m), a tonalite boss, is heavily glaciated. The




mica schist ranges of the Defereggen Mountains and of the Mt. Schober _
Group ‘13,240 m) reveal manifold peaks and aretes; similar to these are.
“the groups of Mt. Kreuzeck (Polinik, 2,784 m) and Mt. Reisseck (2,959 n,

gneiss).

In the N of the Hohe Tauern Mountains, between the Zill valley

- and the furrow of Lake Zell, we find the Kftzbuchler Alps,

They are part of the alafa ‘origraywacke zone which consists of
Paleozoic rocks (including quartz porphyry, various kinds of slate,
graywacke, limestons, and dolomit'e); this zone constitutes a ratherxr

narrow strip between the nort}iem Limestone Alps and the Central Alps.

This zone begins in a clearly recognizable manner at the Brenner
col with the Tuxer Slate Mountains, continues with the Kitzbuehler Alps,

and extends to the Enns River E of lake Zell; it becomes broader in

the Eisenerz Alps and ends in a narrow strip on Mt. Semmering. This zone
is economically important because it contains iron ore, copper ore, and

magnesite deposits.

The largest section of the gz.‘aywacke zone is represented by the
Kitzbuehler A}ps. Its northern parts are divided into several mountain
groups ‘'by the Hopfgartner Ache gnd the Kitzbuehler Ache; these groupé N
e.g., Mt. Heoh Salve (1,8?‘;’ m) and Mt. Hahnenkamm (1,655 m), are famous
scenic observation pointe. The same is t'rue of Mt. Schmittenhoehe (1,965 m),

" the éastern end of the range. The Thurn Pass ~(1,274 n)-is.an inipprf.ant
' passage way from the Salzach valley to the N, The broad, rounded ridges

Ny

- of the Slate Alps bear vast pastures ("Grasberge'7g ss mountains/); sharp

peak formations (Mt. Kitzbuehler Horn, limestone; Mt. Grosser Rettenstein,

dolomite) occur where limestone has overfaulted, The broa Ioagitudinal
" valley furrows. running in a W -~ E direction from Woergl to Sazlfelden

are very ingticeable:; the valley floors of these furrows, with their moraine
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ruble and large rubble cones, favor settlement and transportation.

The Hochfilzen Pass (952 m) and the Griessen Pﬁss (941 m), situated in

the northern Limestone Alps, constitute wide plateaus. The longitudinal

furroys make up a distinct boundary against the Limestone Alps.

The Niedere Tauern Mountains describe a wide arc from Mt, Murtoerl

t.o the broad col formed by the line Palten Valley -~ Schober pPass -~ lLiesing
Vailey. They are clearly separated 11;0m the Limestone Alps by the Pritz - e -
-valley and the Enns Valley and from the other parts o£4 the Contral Alps
by the Mur valley. ULike the éohe Tauern Mountains, they consist of
gneiss and mica schist and therefore look like them; the Nie&ere Tauern
Mountains however are not glaciated., Mt. Hochgolling (2,683 m), the

highest point, lies in the Schladminger Tauera Group,

Ice age é;aciation left its traces in the form of cirques, cirque
lakes, and trough valleys with steps. The Niedere Tauern Mountains have
the largest number of cirque lakes in the Alps. Their feather-shaped

structure is even more pronounced than in the case of the Hohe Tauern

Mountains,

Though the Niedere Tauern Mountains are more readily neégotiable,

there are only two, albeit very old roads leading over the divide. Inthe

¥ there are the Radstaedter Tauern Mountsins (1,739 m) whose approach
valleys significantly bear the same name both in the N and in the S, i.e., '
"Taurach Valley"; this is the connection between the Lungau and Pongau

areas., ' In the B the "Tauern Road" leads over the Rottenmenner Tauern or

Hohentauern Mountains (1;256 m) from the Poels Valley, which penetrates
deepest into the mountains, to the Palten valley and then runs into the '

- voad over ti:e Schober Pass.

Though they do not form distinctly separate groups, the groups of
{he Niedere Tauern Mountains take their names from the most important miifﬁe;t:
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towns of the valleys, e.g., Rndstaédter, Schladminger, Woelzer, and

Rotternmanner Tauern and Seckauer Alps.

T s T S T et

East of Walter Heights (Schober Pass) lie the Eisenerz Alps and

E of Mt, Prebichl the Brucker Alps, The former are richer in their
formations due to the muny; rock types; above the rounded, wooded mountains
of Paleozoic slate tower the highest peaks in the form of limestone

knolls (Mt., Goesseck, 2,215 m; Mt, Eisenerzer Reichenstein, 2,166 m).

Due to their rock types (slate gneiss and granite gneiss) and
due to their lower élévation, the Brucker Alps reveal wooded, r;>uuded
~ formatious up to the verf; peaks which contrast against the white, abrupt
walls of the Limestone Alps behind them. The boundary against the latter
is not formed by a\udefinite depth line; it leaves the Enns Valley and
in the form of a valley furrow only here and there runs along the line
Johnsbach -- Radmer -- Eisenerz ~~ Aflenz -~ Neuberg. Between the Brucker
Alps and the Limostone Alps we find the small basins of Trofaiach and

Aflenz,

The southeastern wing of the Central Alps bégins with Mt. Katschberg
] ip the Gurktaler Alps between the Muxr and Drau rivers. Broad, wcpded, and
pasture-covered ridges, 1ocai1y called "Noéi&e, " predominate as a result of
the uniform rock type (slate), Hiéh mountain formations with cirque- lakes
~ and step valleys are found only in the high;sr parts in the area of Mt.
“Eisenhut (2,441 m) and Mt. Koenigsstuhi (2,331 m). The Gurk River and its
- tributaries divide the Gurktaler Alps into several groups, making for
“rather easily passable country; there is 2 road leading over Turracher Heights
{1,763 m). We find more lakes in the aouth?rn part: lake Millstatt, Lake
VrBrenn, Lake Airitz, and Lake Ossiach, all o2 which were -formed by the ice ggé
HDrau Glacier (scooping of basins, blecking duec to'moraines). The col
formed by Neumarkter Saddle and the Olsa, Metnitz, and Gurk valley line

_constitutes the distinct eastern boundary of the Gurktaler Alps.
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E of these broad cols we find several groups of the Central
Alps which partly intertwine at Obdacher Saddle (945 m); the latter
connects the Mur vélley with the Lavant Valley and thence with the Drau
valley. The Sestaler Alps in the NW received their name from the many
cirque lakes in the higher parts of t};e broad ridge where mica schist in
”pl_aces forms heavily rubbled aretes (Mt. Zirbitzkogel, 2,396 m) which
-are bordered by a broad pasture ‘belt. More uniform is the ridge of the
southward-trending Saualpe Mountain which reveals no high mountain forma-

- tions whatever.

- Parallel to the Obdacher Saddle -~ Upper Lavant Valley line of

strike, the Péckalpa range rises in the E, joined in the KE dy tl‘x: o
" Stubalpe, Gleinalpe, and Hochalpe mountains belonging to the gneiss arc
swinging from Mt. Stuhleck to Mt. Koralpe. Wooded valleys cut into this

ridge which is rich in pastures and has few subdivisions.

Toward the S Mt. Mckalpe runs into Mt, Koralpe (2,144 m) which
precipitately drops to the Lavant Valley basin; the latter is considered
a geosynclinal basin. Mt. Saualpe and Mt. Koralpe are desk-shaped ridge
faults. Woods and pastures dominate the landscape. Wooded ridges shoot
‘off f£rom Mt, Eoralpe toward SE; they border the Kainach and Sulm river

V,area and l;re'ak off sbruptly along the line‘E:_l.biswald -~ Deutschlandsberg
Stainz ~-- Roeflach. East of this line we come to low hill country (500
‘to 300 m) with rich lignite deposits of the Tertiary séa; a few heights

of the sunken basal complex, wh_icli consists of Paleozoic limestone and

slite, rise in the form of individual mountains (Mt. Sausal, 760 m; Mt.

. guldon‘er Schlossberg, 551 m).

. The continuation of Mt. Koralpe is formed on Yugoslav soil by
!ét; Possruck and the wooded g:}auit_e gneiss mountains of Mt. Bachern

(Bacher Mountains).
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East of the Mur River the Gleinalpen Range continues in the
form of the wooded Fischbacher Alps which consist of gneiss and slate.
‘The latter run along the Muerz Valley in the E; their northern end is
formed by Mt. Stuhleck (1,783 m), the casternmost mountain with cirque

formations in the Central Alps.

Going further E, we run into the broad ridge of Mt. Wechsel (1,738 m),

the last peak of the Central Alps which has pastures ("Schwaigen').

Mt. Stuhleck and Mt. Wechsel lead into the Mt. Semmering land-
scape. Semmering Pass (985 m) constitutes the end of the tectonicallys:

traced longitudinal valley furrow of the Muerz valley.

Like mighty steps, two plateaus lie in front of Mt. Wechsel in
the E and S: in the E we have tho Bucklige Welt Plateau, a heavily cut
plateau 600 to 900 m high, whose valley slopes and round knolls bear

woods and whose ridges bear ficlds. Here, on Burgenland soil, towers

MUt. Pauliberg, the wooded chimney of an old volcano with which begins the
series of volcanic mountains along the eastorn fringe of the Alps.
Looking like uplands, the Bucklige Welt Plateau Juts out toward E where
it ends in wooded Mt. Geschriebenstein (883 m); this is the easternmost
point of the continuous mﬁss of the Central Alps. The islqnd—shaped__
rangé of the Leitha Mountains constitites the comnmection with the Care

-pathians.

S of Mt. Wechsel and SE of the upper Feistritz River spreads thel
- fxill country of the Styriam Buckiige Welt Plateau, the so-calied "Joggi~
) land, " the second major step. A few gneiss heights reach up to 1,200 m.
‘ They are joined to the W of the Feiétritz River by the P..t.-.abtalezj Alps,
the source area of the Raab and its western tributariaes : Paleozoic

limestone knolls (Mt. Hochlantsch, 1,722 m; Mt. Schoeckl, 1,445 m), with
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many caves tower over the 900 to 1,300 m high wooded mountain

landscape.

The crystalline mountain ridges B of the Muerz,. Mer, and Lavant
rivers, from Mt. Wechsel to the Bacher Mountains are Lumped together

'uuder the name "styrian Fringe Mountains" [Steirisches nandgeb}zdge].

The latter surrounds the East Styrian (styrian—surgenland) Hill Country

which connects with the lower extension of the valley fan of the mmb

_'river tributaries and consists entii'ely of deposits of the 'rertigry

sea.

The Klagenztfrt Basin, the largest im the East Alps, lies between
the Central Alps and the South Alps; it is roughly delineated by the

iine villach =~ st., veit -~ Bleiburg --= Ferlach =~ villach.

4. The South Alps

The South Alps consists mostly, especially on Yugoslav soil, of
limestone so that they can be called the Southern 1imestone Alps with full

Juatification.

The southeastern pillars of these high mountains == located in “Yugo-
slavia -- are the gteiner Alps whose mighty rock peaks rise to mog"e than

Z,500 m [N Grintdvéc) £rom the vast beech foresta around the base and

which have few pastures. They are joined by the Earawvanken Range which
extends to the Gailitz valley agd whose eastern pieduont peak is Mt.
They are noticeably unifornm and have abrupt walls
with mighty rubble hollows which extond down into the forest region. The
) peculiar mountain formations are jpndicated by the names of the mountains

a_t, Hochstuhl, '2,238 m; Mt. Kosuta (meaning "tower"). nt. Mittagskogel,

ete). " ghere are three roads =~ one via Seeberg Saddle (1,218 m), the

socond via Loibl Pass (1,368 m), and the third via Wurzem Pass (1,073 m) -

which connect the Klagenfurt Basin and the Laibach Basin to the S.

.
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After the Xarawanken Mountains, beyond the national frontier,
in the group of passes near Tarvis (Saifnitzer Saddle 11; the W, ‘804
m; Predil Pass in the 8, 1,156 m; Weissenfelser Saddle in the E, 854 m),
we come to the Julian .Alps which extend S and are much higher (Mt.
Triglav, 2,863 m); they constitute the second southeast pillar of the
high mountains and surround the sources of the Isonzo and Save rivers
in the form of a massive limesfone range with x'olck walls and rubble

hollows. Here we find Ternovan Forest which 'extends to the Karst area.

The Carnic Alps begin W of the Gailitz River; they consist of

the southern graywacke zone with a superposed limestone zone from the
Paleozoic and Triassic, The steep limestone peakslare almost 2,800 m

high (#t. Hohe Warte, 2,780 m); pastures are spread out on slate rock.

The valleys leading to the Gail River are short and 'steep. The Carnic
Alps, 100 km long and 15 km wide, are the slimmest mountain range of

the East Alps. Ploecken Pass (1,360 m) was used almadﬁiaby the Romans.

parallel to the Carnic Alps we £ind the Gailtaler Alps which consist
of Mesozoic limestone and graywacke; they £1i11 the two triangles formed
by the Drau River and the straight Gail Valley. The eastern part, the
Gailtaler Alps proper, is lower and e;lds in the limestonele knoll of
Mt. villacher Alpe (Mt. Dobratsch, 2,167.m), the “"Mt. Rigi of Carinthia."
Lake Weissen is intrenched im the Gailtaler Alps. Weet of the low.
Gailberg Saddle (982 m; Oberdrauburg -- Mauthen road) lie the Lienz
Dolonites wl?ich are locally calléd "the monsters" because of theéir mighty,

jagged peaks.

The remaining parts of the southern Limestone Alps are outside

Austria. The Soutl Tirol Dolomites, extendimg to the line Sexten Valley
-~ Mt. Eveuzberg {i,636 nm) ~- Piave River =- Val Sugana, reveal the.

greatest variety of formatioéns end colors.
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pespite the name they bear, t}ney are not exclugi,vely made up of
_dolomite; in the W we f£ind, rising out of an approximately 1,200 to. 1,600
_m high, heavily canyoned porphyry plateau, the towers and pinnscles of
Triassic limestone and dolomite biccks (Mts. Qtemr, Rosengarten,
" pangkofel, Sellas, placiated MC. parmolata (3,342 m), the Pala Group, etc).

-

In the S rises the granite boss of Cima d'Asta (2,848 n). Triassic

1imestone forms mighty bosses in the Ampezzo and Sexten polomites (Monte
" éristallo, 3,216 m; Mt. prei Zinnen, ¥Mt. Tofana, etc). The much travelled
roads over the various Dolomites passea\leading to Bolzano were built by

the Austrian government prior to 1918.

5. The Vienna Basin

According to its origin, the Vienna Basin is & geosynclinal basin
running £rom SW to NE between the AlpsS and the Carpathisms. It is
appr'oximntely 150 km long between its terminal peints at Neunkirchen and
Napajedl N of Hodonin on the March River; between the vienna Gap and tho

Hainburg Gap it 1is approximately 60 km wide.

The approximately 4,000 sq km large connecting part hetween the

Alps ond the carpathians began to break down during the middle ngtiary,
the Miocene (Table 12: [page 219 of original]), while the Alps and the
carpathians rose. The Crystalline Zzome == drill}ng re§enled crystailine

- pedrock at a depth of 1,412 m in the Wiener Neustadt Gate ~- .and the 'Lime-.
stone Alps Zone were buried chiefly 8 of tl;e Danube; the flysch and Line-
stone Alps zones were puried chiefly N of .the' Dahube in the area between
the Mt. aismhberg Range, the Falkensteiner Mountains, and the qa}pathi?{ns.
Bedrock was struck in the center of the basin {alpine limestone) near

Aderklas at a depth of 2,726 m.

qhe iins of disturbance ig proved by the thermal springs appearing

along the eastern and western edges, especially in the southern part.
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Subsequent subsidences along the edges took place during the P;lbcepe;
this is proved by tho-downthrust and slanting of thedbruwnfcoh; laygrs
in the.¥Wiener Negétadt Gate ared, Many breaks and crackg ware=g;£ab-'~
lished through drilling especially in the interior of thé aréa.a ﬁﬁn;.
earthquakes, confined to the gault lines along the edge of thie basin,

‘attest to the continuing changes.

In the large basin a sweetewater lake formed in the beginning;

itg.brcyn coal deposits.are located at Hart near Gioggnitz and at
leiding near Pitton, Later the Mediterranean Sea (Tortonian) pushed
from SE into ghe aréa which continued to drop; in the f£lat lake formed
in this manner gend and clay were deposited in the center and present-
dey Leitha limestone and conglomerates were deposited along the edges.
All troughs situated on Alpine-Carpathian soil were separated fxom the
seR as a result of earth crust movements in the SE of Europe and Asia
Minor during the Sarmatian, the last step of the Ifiocene. The sea became
brackish. The surf transformed the Leitha limestone partly into cal-
careous sandstone; in the interior the sand and clay were replaced with
a different fauna, The Sarmatian sands account for a considerable part

of the petroleum and natural gas in the eastern Carpathian Foreland.

During the subsequent Pannonian, the first step of the Pliocéné, the

4great lake was completély cut off }r&m the sea and filled with sweet water by
the rivers. As a result theré occurred another change in the £auna.

Rough shore formations aﬁd gravel wore deposited along the edges of the
bagin; in the interior sands, clay, and marl were deposited. Brown coal

deposits dgveloped along the edge of the'ﬁigpe;<neustndt Gate.

The Qater level changed repeéfedly in the various phases of basin
. formation. The subéidence of tpe basin bedrock gradually came to a
standstill and the continuing f£illing process brought sediments’ which

- caused the interior of the basin to turn into land,

- 927 -
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The fringe areas o2 the basin were terraced as a result of the

\:larying water level.

This is parpicularly clear in the southern part. The highest

terrace vas established at 540 m. Straits became espeoially‘pronounced
at an-elevation of about 350 m. The Leitha Mountains and the Hainburg

MKountains were iglonds or at times shoals, when they were f£looded.

Rivers deposited gravel on top of the sea deposits. panube gravel
was superposed on the northern edge of the southern part of the basin as
early as toward the end of the -Pliocene; this protected the sediments
below against erosion. The rubble surfaces were cleaned ou;c again in
part by a predecessor of the Danube when the erosion base Was mc;vcd further
down. Rubble deposit and rubble removal followed each other repeatedly
during the ice age. This resulted in the lower terrace 1andscape in the
vienna area {rigure 11) and in the partly terraced gravel surfaces in
the March Plain area. jce age predecessgors of the Schwarza Pitten, and
piesting rivers poured huge gravel masses into the southern end of the

basin.

in the area E of the Mt. Bisamberg Range and the Falkensteiner
Mountains, like the rest of the carpathian Poreland, is covered by river-
deposited gi‘avel fana, sand, nnci clay plus a strong loess layer. For
this ream‘m as well as due to its locatlon
to be. part of the ,darpathian Yoreland, The plain between the March River
and the Ct;rpathians, which .belongs to the vienna Basin gtructurally, lies

.outside Austria.

The March Plain,. @ proad river plain of the Danube, is part of the
yienns Basin on Austrian soil, N of the panube; for this reason it can
slsc be included in the Danube landscapes {scc page 41). The triangular

part 8 of the Danube is called Vienna Bay or Wienper Neustadt Bay.
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fhe gravel surfaces S of the Danube are ponétrated by the
Schwechat and Fischa rivers and are thus divided into three groups: that
o_t Mt. Wienerberg and HMt. mégrbefg’, that of the Bauche‘nwarﬁ.har Plateau,
and the Koenigsberg -- Ellender porest. In the so-called "wet plain” .
ad.join:lng to the S there is no gravgl; instead, Pannonian clay marl
turns up; &5 & result the terrain is very damp and partly swampy. The
gsouthern part is taken up by the steinfeld élutn v_ﬂitl:; its. large gravel
surfaces; it is called the "dry plain." The water bodies flowing on top
1ose‘ much wate‘r'to the groundwater stream which comes ou.t at the southern
— e(dge of the wet plain and producas heavily ramified network of water

bodies.

‘B. The Foreland in the East

The development of the vienna Basin is only a partial phenomenon
of the great changes which occurred along the eastern fringes of the Alps
since the middle Tertiary. Here, at the flexure point of the strike line,
the parts connecting the Central Alps and the interior of the carpathians

crashed into the depths, The Eisenstadt Basin, the Pullendorf Basin, and

the Graz Bay, as the hill country in southern Burgenland and southeastern

Styria is called by the geologist, developed along the edges of the Alps.

The boundary against the mountains is fo:fmed by the 1line Rechnitz --
_F;'iedberg -— Hnrtbérg ‘me Woiz -- Graz -- Voitsberg -- peutschlandsberg
abd the eastern edge of the possyuck Mountains and t_ﬁe Bacher Mountains.
-The Hainburger Hpunwihs, the leitha Mountains, Ht. Rosalia, and the
Rust 8ill Range. as well as the Oedenburger Mountains and the Guens .

Mountains remained as heaved blocks.

The great geosyncline which extends into Yugoslavia and Hungary

- gas filled with the same sedimenis
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In étyria the beach terraces are situated considerably higher
than in the Vienna ﬁéy since thé’iringe area of the mountains was raised
further. Leitha limestone was also deposited along the Rust Hill Renge
and near Leibnitz. Meny fault lines runsthrough the bed rock, Here we

find the warm springs and carbonated springs of Burgenland and the mineral

( springs of Styria, Young Tertiary falling and downthrusts took place
well into the ice age. Earthquakes in certain zones, especially in
.Burgenland, prove that tho interior of the geosyncline has likewise not
come to rest as yet. Great coal deposits developed along the fringes,
€8y neai Kooflach~Voitsberg, Eibiswald-Wies, Oedenburg, Tauchen, Ritzing,

Welz, Fuerstenfeld, otc.

volcanic formations in the shape of volcanic cones or lava streams
branched off from the Vienna Basin in an arc-shaped zone strip from
Mt. Stradner Kogel near Gleichenberg to Mt. pauliberg in central Burgen=

land; over 40 eruptions are known there.

The ice age rivers deposited masses of gravel; terraces remained

during the subsequent clearing Pprocess.

The present landscape offers 1little variation. The gravel terrace
of Parndorf Heathh lies approximately 50 m and thet of the seewinkel area

1lies about 15-5 ég/['sic] above the present level of the Dapube, Shallow,
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snlg-contéiniﬁg.Lake Neusiedel seems to lie in the area of a very rocent

depression.

Adjoining this area, the Ranb and Mur rivers and their tributdaries cut
up the Tertiary hill country into an intersircam plateau topoéraphy witﬁ
broad vallqy benches and wide valley flooys; this part gradually dips‘sn
from anwe;évation of 500 m and forms the transition to phe>upper Hungarian
plain. The'volcanic elevations rise quite cﬁaracteristicelly; mény of
them wére.ideal locations for castles (Eapfenstein,‘Gleiqhenberg, Riegers-
ﬁurg, Guéésing).
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— The Mur River flows through a broad plain covered by ice age

- deposits. The block of Wildoner Mountain divides the plain into the

Graz Field in the N and the loibnitz Field in the S.

South of the Mur River the Tertiary hill country continues via

the Windische Bueheln bluga on Yugoslav soil,

~C. The Alpine Foreland

- The area between the northern edge of the Alps and the Danube

ig called the Alpine Foreland; the Danube also cuts off small parts of
the Muehlviertel area and the ¥aldviertel area which are included in
| this section, The entire section is 250 km long and- 10-20 km wide on L.

_ Austrian soil.

The flysch zone of the Alps runs into unruly hill country (600~
300 m) with knobs, ridges, and small basins as well as irregular water
bodies; in the N the zone changes into gently undulating laths which
run along the rivers and larger brooks. Only the featber-shaped wooded

ridge of Mt. Hausruck (800 m) and the brosd Eobernsuser Forest (752 m)

‘rise in this area in the form of an upland ares.

The western part of the area up to the Enns River consists partly

of ice age moraine rabble, partiy of slate-like, blue-grey, marly-sandy‘ . !

rock, called schlier. o

o i
Drillings near Wels, which struck bedrock at depths of 1,036 m and

1;240 m, disclogsed that the schlier is over 1,000 m thick thers; it con-

téins the iecdine springs of Baa Hall, the hot springs of Schalierbach,

a:na certain natural gas deposits which are used for heating purposes in

Wels.

o
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Schliei' 15 also found on the valley bottoms of the rivers. It
is considered a neritic formation of the Tertiary fringe sea (l&olasse
sea) of the Alps; along the S edge it is superposéd by flyach and wvas also
folded there. Here and there 15: is superpos;:d by hard sands which are
poor in clay (e. g., Melk sand) and which in some 'places were consolidated
into sandstone; the latter was quarried for use in milletones (perg,

wallsee).

The moraine hills between the Salzach River and Mt. Hausruck belong’

to the ice age Salzach glacier; the moraine hills on the N end of Lake Atter

and of lLake Traun belong to the Traun glacier;'.tn the area of Kremsmuenster

the termingl moraines of a branch of tho Enns glacier, which pushed over

Pyhrn Pass, virtually form an amphitheater.

Along the rivers we can trace certain distinct steps and terraces
which however are not everywhere preserved in their original sequence;
tho elevations which form the watersheds, when viewed from afar,“];;l:;uce
a plain so that one can speak of "plateaus” located between the main
rivers such as the Ipn, the Traun, tl}e Ybbs, the Erlauf, and the Traisén;
tl;g largest plateau is the “qraun -- Enns Plateau." .Oneccan clearly
,distin.guishﬂm steps differing in elevation by about 20 to 30 m,- which
" grequently bear the name~ “ghen" and which in scientific language are
called high terraces and low terraces; the low terrace i8 loess-free
while the high terrace 'is rich in loess in additlon to erosion lomn

The many gravel pits along the slopes show that both terraces are made

up of river gravel.

During every advance of the glaciers the water volume was
tremendous due to higher precipitation, in this connection gravel masses
were piled up in the form of fiat surfmces in ’che valieys and fco*‘chins."

As the water volume shrank, & deep-reaching and powerful clearing process

1
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took ‘place during the:-warmer interim periods; this clearing action
was supported by the general rise of the Central Duropean area and by
the worldwide drop of the sea level. The remnants of old .grévyal masses °

today constitute terraces.

The valley floors are rich in water and are often covered by
swampy meadows. The Alpine Foreland consists mostly of fields; the ‘

woods are mostly small patches, gso-called "Schachen."” Only the gravel
£loor of tho low terraces is often covered with pine and fir forests,

e.g., Weilbart Forest near Mattighofen, and Forst Heath near Amstetten;
the nhame "Steinfeld" [stone £ield] S of St. Poelten also spaaks for the

particular type of soil.

Mt, Hausruck and Kobernauser Forest also consist of gravel which

is rich in quartz pebbles and lies on schlier at a thickness of 100~200 m,

The gravel of Mt. Hausruck and of Eobernauser Forest 1is considered
a rempnant of a gravel surface which covered the foothills like & blanket

and extended as far as. across the edge of the Muehlviertel area.

The sea, the ice age glaciers, the rivers, and the wind shared in

the shaping of the base and formations of tho Alpine Forolénd.

D‘.' The Carpathian Foreland

‘The NE part of Austria between the Manhartsberg Range, the Danube,
and the March is a zone of transition between the Bohemian Massif, the
Alpine Foreland, and the Alps on the one hand and the Carpathigns on t}ie '
other hsnd. This area is also called the "hill country below Mt. Manharts-

berg,” populerly referred to as the "Weinviertel" arga.

It. conaists of low hill country 200-400 m high and has wide

synclinal valleys and small valley basins. The panuke plains bulge into
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the area for instance in the form of the Tulln Plain and the March
Plain. In the N the Laa 